The bicuculline-like properties of dopamine sulfate in rat brain.
To determine whether the convulsive action of intraventricularly injected dopamine sulfate, a dopamine metabolite present in rat brain and human cerebrospinal fluid, could be due to its interaction with GABAergic pathway, we compared the convulsive effect of dopamine sulfate with that of bicuculline in the conscious rat and determined the interaction of dopamine sulfate with [3H] GABA binding and uptake in rat brain tissues. The results showed that the convulsive effects of dopamine sulfate and of bicuculline could be abolished by GABA agonists diazepam and muscimol, but not by DA antagonists haloperidol and metoclopramide. In addition they were additive. Both dopamine 3-O-sulfate and dopamine-4-O-sulfate, like bicuculline, could displace sodium-independent [3H] GABA binding to rat brain synaptic membranes (IC50 = 400 microM) but had no action on GABA uptake. DA sulfate had no effect on [3H] strychnine binding to rat brain homogenates. This evidence together with the structural resemblance between dopamine sulfate and GABA suggested that the convulsive activity of dopamine sulfate may result from its interaction with central GABA receptors.